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An optical element includes a liquid crystal layer; 
and at least one alignment layer in contact with 
the liquid crystal layer, the at least one alignment 
layer being formed from a mixture including a first 
reactive mesogen and a second reactive 
mesogen. Each of the first and second reactive 
mesogens have at least one polymerizable 
functional group, and a number of polymerizable 
functional groups of the second reactive 
mesogen is smaller than that of the first reactive 
mesogen. A ratio of the second reactive 
mesogen to the first reactive mesogen in the 
mixture is determined so as to provide a 
predetermined pretilt angle with liquid crystal 
molecules in the liquid crystal layer 
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nu 4 0#) 0 tf^XT'l'— r l 0(4. (Si^if-^T 
©LCDf , -'N''f7Kl3^TlB|Ig5:iStl l ©i;fflu 

&ft*tm-efc*. mmmk^ >v*j*m ( i t 
20 o) >r&nfct©*iiALfc. 

yi/-M0*9OTCf3 0#R8«B&U ifflBlft 
U ££(-2 5 Ot-el . 5 B3f4£&?!c U P 
l 2 5 5 5 5 K-ftLfe. Jfcfc, >Ky-f 5 KM**?) 

[0 0 4 7] y U-M^II«:Xf/3-f^ 
yLfc«> -TU-h l 0«rS*»BB»'fT«UV^»3t 

?»nfcT^y b-Ml 4ti. ilS> Ufa I 0 0nm©H 
$-e*>^„ 2ifr<D-Tl>— V l 0 ^#^7^7 y V— \-/*t 
30 ;7? 'J U- hS-^tlt-MUTffl,«U. l 0 $r 

&3.Ttz e #-b;u«r, g l 6 «fc -5 

*£f'Jffl Lt^7T-f «y ^^SS-^-tl TE 7 J (Merck 
&Co.Ltd. ) t?3E«tfc 0 -fe;ix©7'U^;bh^?:S*S<J 

©23n©S-a-trC-;fc 0 . -ec^ptSli. E. P. Rayn 
e s ^>I3 =fc oXM o l . Cryst. Liq. Crys 
t. . 5 61 CSjft (letters) ) , 1 9 7 9^ 63 
40 8HtCfeffi^tlT^S 0 

[ 0 0 4 8 ] *BJR&J2TF©:SlzjSi-. 

[ 0 0 4 9 ] 
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[0 0 5 0] =E-/7^y U- h BEftJi 1 4 Id 2 T'ti. MJ±*©X'(t&«ttfc;SU hftCD 

0fi»%J; ^-340M96JSlTtcK [0 0 5 4 ] (5BteH3) RM 2 5 7 +RM 3 0 5 *s«fc 

fcA*»*H,\, *77? U U- h©g!|-£-£±fE tfRM 2 5 7 + RM 3 0 8 ©l^ffl^TSf H t;H: 

igfflt-iS:S-r§ii:(3<fc^T. lHfS]Jf 1 4 t± x IH|p]S 1 HSfe^J 1 fcPSfclHllL-ifc. L^U icoit^. T ? 'J 

-fe;M=:fc^T % SEg^o-ru^-jH^^ 80° «t 9;* tf. -y ^fcWflZL 1 4 7 8 8 - 0 0 0 <Me 

#<90° *S§T?<fc-5Zi;6W*H,\, Lfci'oT, ^1 rck&Co.Ltd. ^f>A¥^t-5M©SIS^^tt5rW-r 

?>n-g.o y u— mows-*, hsss [o 0 5 5] rmi^x e-^y-t&mzmmt l-ctb 

l\ t^7^J U-KOtt&tf, 20«*%RJi U f^SS, 3fe¥»B#f**>^bU?#*. 04 t±. R 
#o3Qfi*96JSTFT?*ftWr. *H5eW©S»*H:J: 0 M 2 5 7©Jl©^«ftJS£<©3Efl:fc> RM 2 5 7 

[005 13 gas]® 1 4 #V79 y u- h r -r. ^fe^y -r ; k (p i 2 5 5 5 ) w-f-r >?* 

M 2 5 7 ) ^77? y U 7 bTvr&ifcLfc*^ h 1 2t^LTXf 

ffil^f®7 , l'f;uM|(±-t?n (7j<?gE|Sl) tts: ->?*£5 krpmtl OfcHWfT^ RM 2 5 7 fr?* 

<5>„ "T^b^ SilBE|n|«3#S>*xfcl\, — 7r> y7?'J BElS] 

u-hityr^yv-hto^ifiicwor, 30 [00 5 6] (mmmi) ±mv>mMMtmmiz-t)v* 

T9V U-hcDMmitmtK 40S*96fc«*.**&l;: MSlLfc. M1RM 2 5 7 + 3 0 % (fi«i±) RM 3 

BB[n]® 1 4(^Kg-r^^B^cD7*u^;bh^t±ia 0 5 h;uv^f,x^v7Lfc ( 6 fifigp© Mi- 

{S90' ttni. z&ckoteiSrktzt^ &3,M\z*KWep x.> : 1 JMtSP©7^ y U- hS^fe) . 7Kv^ 

*R]fgfcjfc*. ±iRLfc«fc^»c iCitti. $£|&ct ;U£S&^iETfc 0 2% (JMttfc) LSB 2 7 8 (M i t 

8f®«SSffiKil*f*4*4. Lfci«-5T, tyy sui Ltd. *f»of^feI) ^tsnftcii 

?yu-MO»^ 57?'JU-hi=E/7^'JU- «»tttt«ZL 1 4 7 8 8 - 0 0 0 (Merck Lt 

h tV&mMMlzttLT^ 0fifi%J: < fr-?40fi d) TMr;nfc?B*Lfc. 

l 0 /oHT©8ii:S^ z t [0 0 5 7] 0 3 12. W> ( 1 SSffi) <h h- 
[ 0 0 5 2] BtiG&*W?>lz&&ti&m&timti&t 40 ^x> (2 OfiSSP) iCi^ffl^TiCJ:^:! 

LT. 7^ 'J U— M, >??'JU- fcf^bjc- MLfc-fe;bT-li. ZL14788-00 0S^ft^\ 8 

a^^fi^tt'gtlK©ft**S**^<C< k.i>2-o<0 [0 0 5 8] 05 (a) fr£ (c) tt, tn«xi«, I 

KfS'tty V y > £#*6tf. *&tt i ltES©8SlfciLt3Bfc T Omm 1 8 T-n-f -r V tltz—ftcDif? xlS 1 

Oi, 7 tf>^Jfe$tife*-y 5 Kg 1 2 m&zti 

[ 0 0 5 3 ] (^Jfe^lj2) RM 2 5 7 +RM 3 0 5 i5<fc fcRlStt^ vyvgH^li 1 4 ti^^^I©J; Vj;f a' 

tfRM 2 5 7 +RM 3 0 8 ©S^tt*JB^-OKJ|-fe;i/£ W ^©•^t'c^X-i' ■y^V^^H4&»'<*©^ffll'>fc|| 

^»J1 iMiptSL/c,, i?T^ RSSB©fBW*;jv*-. SKS^F 2 0*j<fcO f fe*^2 2 

y u- n^fe&D^n*^ ;7? y u- hoiin-- 1 > ^#^ B B B ^ 1 6 11 4 rar-g l 4 j=g«rr<s J; o 
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[ 0 0 5 9 ] Tfct'-A 2 4 ti, -tr;K Site? 2 6, *L 
T*«KMfiff2 8*3Baf -6. 0 5 (a) ti, I TO 
W£l 8£#tcfIJ^£p;&p£ftTi\ 0ftfc*2 6^\ -to 

^ 0 0 5 (b) (±> I TOWS 1 8 ^iziw^etta 
£*U «}£P2 6#. ■€-Ofl3^ttt*'HM©MWJ=*<SJ: 

c^2 oa. ft.isasi^SE (tat?9 0° ) 

iffifil****. fe*»?Z 211, IE©-fett^T«fe-& 

5 (a) (BPt>. SHMEPflp) t^-r«M*^®5 
(b) (HEEEpflp) ©ttJIBK8Pfrr*l«> MflSh2 8 
tt, #©3«*©J*"F&3BiSH-<6. ft-fefft<^ 0fficoH 
F^WtiTtli. 0W<O®rtH#tfc*>Sfe*#? 2 2{cj:^ 
Ti8MX;itt*fcftT?** p LfrU MJfcFZ 6 #9 0° 
[He$ttS«^- (0 5 (c) . MJK§t2 81+. 

HiLftiA, :nii, flH3£F©tta^ fe*iRJR«i*«fffiEf 
■BSfctt LT m&t & tz #>T*& -So 
[ 0 0 6 0] m 6 _kK©Z L 14788-000+ 
2 7oLSB 2 7 8 -fe;bfc****HR©HWgS*jjV*-. 

Bi5 (b) ^flsww^«^-#-*«a*is-r. HM*mep 
a, 05 (c) j=«nswt^**i*tts*^-r. 

mzWMrt&7*'U x(±. —fist-. rjE^x-f >vT>V 
's^Wi* (Heilmeier) f-fX7"Wj (T. J. 
Scheffer (±iB) im¥tf*l-2>„ J^Stl 

[ 0 0 6 1 ] Sd*T?*tt<, *^ffl«TMS»t-*BafiI 

IP 1 6 t±, I- ^^"/Wt^ Stiff 

* feSS S3 J: / * (±ftj|<Z>aft PM-T 3 & CD "? t± ft 

(«ff*9ttPUfcHH=. 0 5 (b) *s«fc 

#0 5 (c) tfcit^^xyb- HcWt-lBiBj-r-s 

Sft-f 5;l/K— ^VhSrtflL^ (T. J. Sche 

f f e r £#Bf s ) . *-T v j. 

K^&P"t-«— flSWfrHSfeJilSKfcJu 9 0° 7-fXf 7 K 
^'f^'f i'f-f X-7"W:fcJ:t>*X— 'y-f X^-y K 

^-oi^?>f ■Ftwxt'w (ipt.. >y-r x FAtftt. M 
180° 2S0S 2 7 0 ° ©tBBKfc-S) jft^Slf e,n 
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[0062] (mmm 5 ) *wn<v<&<Dfcm *m 1 Ats 

<tt/07BI:#IUii!i^P|tl.. 0 7AfcJ:U : 0 7 
Bll, ^©^bX-C y^>V^-h\ IP*.. rx> 
Fj Freeder icks zK^fe/ft, 0 7 Afc J: 
xm 7 B (wtVTtVnV XtzJJOT, £©3S«g£tt&W 

MH|p]@ 1 3 ^ v/Jtitl^. 
[0 0 6 3 ] ^ei-WI^EPiD^nT^^^tt. % 

10 H#?(±, 0 7 AK^VTJ: gsBEfiis*!*. 
Stt& EPipmw©^["li-ii3^- -5 <fc ■? fcffl < * 

ikmiz ep jp $ n & «a - ys u t ^ tr & . 

[0 0 6 4 ] LfrU 0 7 AisJ:xm7 BIz^-Tt'/^ 
*'JT»S)^ 0 <c-tf*4, <iro±§-£\ ^ B B B «1 6©S**fB 
20 0 7 B (c^-tlftBrt-e-t-^T©^^ < totf-Vlttti 

^-rsHta]*^©^;!/ h77ioit±-r^Ti5i^-??*)^ 0 (gaf 

[0 0 6 5 ] Zcommi±. ^©KIdJ® 13^90' 
e>©/h$ ti&WT^fr h *M$rfZ>*m i ftV)%lfi\miz 

30 iz£<o ^ mmimam 1 6 ep jp $ n & t # . sms*^ 

[0 0 6 6 ] (Hife^iJ 6 ) *fS^Ofl!-Ort;ffl*H 8 £# 
ML^/6^SiB^-5„ 0 8«. 0 7 AfcJ:-Cf0 7 Blzm 

s% i 6{c^jn*n*. 

[0 0 6 7 ] m&mizmj±rfmuzti-a,^>t%.. m 
fin, 0 7 Afc^L/t^^icsBtcffirsj-r-So 

Hffi^Epjp-t^i:. i^al^li. 0 7 AS3J:tfH7 Biz 
^Of/UXO- mt LTIi, S>^EPJp*JE^LT 

^$nfc^ai:ti^9 o° t3ft«j;-9tBHg$n, -en 

i:«fcoT, ^D®7-Y7f 7 K^Tf (TN) S 

50 *. ^L#©7-f^h*aRfSi. 
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[0 0 6 8] EI 7 Bt#iUi«?.±aufcJ:ac, M 
*ftfcJ:oT#BHl£gi*3l£je£-*-. 0 7A:fccfc 

#b 7 b t^-r^a© j: -5 (c> 3 ©mh^ mmm 1 3 

fam t £&-f %>z.b\zi.^> t?lb. £ ftff & „ 
[0 0 6 9] Jt&cHMsWfcfct^ SKI 0 iSfrtt 

y yy>i 1 4 t<Dffl<oi$v v— iHinjJs 1 2 t± N 

iz m-t£ =7 tr > r #|fij * fc i±7 y ^ m Sr^f l t ^ 10 
*7U*;i/hft©i!>fc< tfe- 3&4r^r*-*cttpjtgT? 

S*c£ffi&tfW£££ftKSBft£ft£l&a\ SHWiKfi 
Hi"*S»«ftt<oSCfl:tt, r^ftj Sft, *tiiz£-? 

[0 0 7 0] fflMMKXftr-S^ t*>r^|nI*Wt-S>BH 20 

in]Bf±> ^-fft©(8ai^*fflf r*>«jsa?ft»*. m 

;tt£. BE(n]^l±> Schadt&, Japanese 
Journalof Applied Physics 
3 4# ( 1 9 9 5 *P) . L 7 6 4 i^ 7 6 7H(iiJl> 
TE«£ftT^*^T?giSl3ft-5*. £©£&t«H % 

^Uf 1 ©*fa»=GDlRfi3fc;Sft<&3fcK»fcU ^ 1 © 

7 t* V 7 73 [S] ©S^i. y 7 £ . i ©^ 

^2©vx^Srffl^*»2 0B3tIS«:fi 1 tv 30 

[ 0 0 7 1 ] Schadt©7?Sl-^£7?&c£: LT, SID 95 
DigestKfc^TChen?.^ ^5fc©tf?y^5 FIE|q]J1£ 

ft^ftt^b'v^ft.SJ:?^ fffcft-2.. 

[ 0 0 7 2] km©, yu^^h^^fflWWfc 

MltLX^ZmMZftM-f&fr&t LT, ASIA DISPLAY 40 
95 pp593-596{c:iJ^TLien?.t±, 2 hV-f VTN/^ 
^I/^Wart-i^SrSBKLT^*. Lient»©fH«t3 J;ft 

ft&j$*f"f £ 1 fi£3fc© 1 -f >L CD7" 

o-fex^jD^.f.ft^fctf-e, 2 K>-r >LCD©fP^7" 
n-fex#*#£ft.5 0 

[0073] (aaaw«) ss?* 

(aft, 4 5° fr&9 0* ©ffiH) ZffiR-t 
^t-*ffi (09*tf, 1 0° i-e) Tfe-S^M-LKBEg;* 50 
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ft**&, sshs^pmu m 9 izmmmz^-r & 

W (splayed) 

[0074] my'isT-fr tmfamfiK ytmftmx y 
t?**. 09©||^2 n±, fcw^-ecxyv-ft 

■t - . iOlE|nlJi*Sajfrf*ffi*©^fcJ:, EP-A-0 
4 6 7 4 5 6 i-^$ftT^^> 0 

[ 0 0 7 5 ] ^B^^ij^r, rx7*L-f j l"H 
©«Rfi6H, *-fr©#?, iP^^©#S§g|5^ 

¥>V>mtLTlt, ±fe-ewSL-fcRM 2 5 7*fctiR 
M 2 5 8fc£©5*7?y U— htfSHf&ft*. 

m&wmzmtztizk.^ # rxj as© rxj t 

01 o^-rsm^®t-*5it^^©^{i. »g©73 
vt-fr v *m-f&w.\P\m* : &mtz>c, rn.rn.mzRu 2 5 

7*fc(±RM2 5 SfriffilRZtiZtiifamTbK 1 0° M 

m<v7'\s?)vh*m^-&z.ttfmm&iiz^td£nx^ 

[0 0 7 6 ] ^sfgBJlKfcO-r, SHl^gl±, 

SfStty yyviSM^n*. ^ i ©y vy*>ii. m 
2©*vy>«k9t>ffit*s-&wfBeK&*rr.s. c©- 

LT. l ©y yyvi«ri06tt (ip*>. 

2-^©^5?^mffi:x*w-r.s) ^2©^ 
T?**«#*3*if6ft*. mi n±> m— 

SJStt (mono-reactive) & J; t^— fiSKtt (di-reacti 

ve) ^ y y>A^M$n5i«TOi^t. hi i 

OTtt^-? taj immz^jis? -?-izm%z 
tbj »±, ^sj^'t4«a5^iS7"u^^h^Ta 

[0 0 7 7] *^ti> ^<-p*>©^6<j^:^6fe^l^# 
MLtt*«?>attBHLfc^ ^^t-. {^©^X hf 
^^-Tx^jitfe^$ftTi3<5. RM^;H-3T7SilBH|ql 
B©ffiffit±. ±SELfc^-f ;^-Ytf-f X7"L-f t=RBS ' 

L~l\ fcJ:^ ra— ^fcitF* -y ->j, 7 — (Cole and K 
ashunow) j EiMMfU X fcSHttfifcn-r** (Sc 
h e f f e r = *B^^(c|g^©^;i, h t7l 

iSE|qlJ»*ft<c*fe*j3«fct?LCiW*4i:*»i:, fci^ 
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[0 0 7 8] 

[56W©S&»1 _h|BO«t-9^ j&m\z.*.&£^ ffi^T* 

^ j: o \^=f-)v \~*7mmmfam.*mm^&mikft&m 

CHI] *fS0£l-=fc£ft^g£«;ifc& B B B Hr;l.©TO 
0-e&&. 

[02] =e/T?yi — bSJft'ft^ VY>1sJ:WT9 
[03] t;7? y U—hHJfrl±y VYW5j:tf$?7? 

y u- hactty v«r#*rr *£jstfej< vyvfiffi 

life tt £ h left-?- §yi/f;l/h^tyn.y 
[04] =eJ79Vl>—hBtf5&*yr>lsJ:V*J7 9 

y u- has'fty vyv&^rrssjstM y was 
[05] ( a ) ~ ( c ) tt, *%B^(c j; &yt&m.m&m 
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[06] 05 (a) ~ (c) ^SfflffifflcfJ^EpjD^n 
[0 7 A] *^^®ffi^tlf#^.?g B 3 B -fe^©1lfflS0-C 5 $, 

*. 

[0 7B] *mwfimm2nnzm.BB^Ke>®tmm-e& 

[0 8 ] &&mw&m £ n»*flS©jR||-b;u©«l8HTf 

<fc -So 

10 [0 9] tS£3R©iE|filJB^«LfcSKa^?©Ei5«:^-r« 
B§0-??& *. 

[010] ~SR*J?tt^vy>^F©»»=*5tt*^fBE 

[011] #-Rf5'ttfc<fct>*-a^i±y vyv^f* 

io iTO^-r^v/^^c^xSfiru-h 
12 #y-r 5 KBSIrIS 

14 #y^— SEllEGlJB 

20 1 6 

1 8 I TOIg 
2 0 

2 2 fefH#? 

2 4 Tfefcf— 

2 6 fi^fr? 

2 8 J&Ktt 
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